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Configuration setting and read back
by DCS

HCAL FE Parameters

*3 main run modes
*Source calibration mode (HCAL partitioned, local R/O)

sLaser-to-HPD calibration mode
*Normal (beam) mode

«132 RBX having ~ 100 bytes of settings each
*TTC RX
*<32 bytes of setting, not used now
*4 RMs having
*18 FE channels with 3 bit pedestal + 5 bit delay
*HV and BV for HPD (10 bit each)

This gives 13.2 Kbytes per run mode or
In total ~ 3*132*100 < 50 KBytes

Store the setting and read back in Conditions DB per run.
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HCAL Monitor by DCS

Information from Segej Sergueev

During th Id king the HCAL DCS will itor followi

Va|uuersmg the normal data taking the will monitor following H P D/P MT HV, LV
Per each HPD QI E LV

HV, BV, lhv, lbv - single precision floats (4 bytes) ,

1 byte of status. Tem p . etC .

In total 17 bytes * 108 RBXs * 4 RMs = 7344

Per each group of HF PMTs
HV, lhv - single precision floats (4 bytes) ,
1 byte of status.
In total 9 bytes * 48 (?) groups = 432 bytes

Per each RBX ~12kbytes/meas @ 1Hz max.

low voltage values LV1, LV2 - single precision floats (4 bytes),
temperatures T1,T2,T3,T4,T5 - single precision floats (4 bytes),

I total 30 byt = 135 = 3960 ~20Mbytes/day @ 1/60 Hz

Per each HV module
o 308+ 520 312 byt Not much data, but it may pileup...
And never look at...

This gives 12048 bytes per measurement. Measurements could follow
with maximum rate 1 Hz.

| think we could suppress this data flow by applying of the "Dead H H i
band" filtering for data change (as it is called in PVSS) by sending N eed tO StO re t h em in d I fferen t p art I t ion
only data having difference from previous measurement more than given H
"dead band" value. For example if to apply 5% of "dead band" we will fo r easy arc h |Va| an d rem Oval .
reduce data flow more than 10 times.

Regards

Sergej
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Monitoring Client,
(backup solution)

Tasks:

DB schema (Yuyi, G., Lee, L, Shuichi K., G.L.)
XML Loader (Yuyi G., G. L.)

DCS Monitoring (Sergey. S., G.L.)
C++ to Oracle interface (Fedor R., G.L.)
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FNAL/JINR (Sergueev)

* Heterogeneous
components: drivers,

OS, hardware protocols,

trigger types are mostly
different.

« Each system has a
uniform interface with
DCS through a DIM
server (except LV)

 Expert clients for
diagnostics, etc.

e PVSS + JCOP FW as
main control toolkit

RCMS

!

Central DCS
(PVSS)

@

HCAL DCS Architecture

Local
Run control

/

SOAP?

HCAL DCS (PVSS) J expert

OPC client ||

clients

DIM client
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Host PC

Communication Hardware

RS422 interface

Commercial
RS422 fan-out

RS422 -
2 RS/RS custom hubs per HB- =
,HB+ HE-...
CCMin RBX
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v <LV power supplies monitoring
o <LV + t° on-board monitoring
o’ <LED calibration

«# *Charge injection calibration
o’ -Parameter downloading

v <Source calibration

4
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Digital

outputs
i

CCM structure

| Command | | Response | | Line Power | |

CCM
*Bipolar FPGA
*Optically insulated
interface
*Up to 16 analog
inputs
*8 bit ADC
*|2C interface
*Digital 1/0

Reset
1
Y Y
Voltage <7
S ; { \ regulator Optocouplers
Y
2R 7
_____ I IR HL___?_{ S
A__AA A A T
| PR R
| Serial link core | FPGA P pply
JL
Control <
o 1 é
- 0
Output Channel Input | g =
j<‘ registers Address registers [ | ©@a
reglster e E
V]
I2C core <€
A
N Y YV
Multiplexer p>] ADC
Controls board -
A4 |
Internal RBX Analog
serial bus inputs
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Control Clock Monitor

PZT222A

TTCrX ACTEL ACTEL Transistor
LV Regulator FPGA FPGA Temp Sensor (3 total) OPAmMp
(7 total) A5ASX32A AB54SX72A  AD570 OP184

RS 485  optocoupler PLL
DS36276 g g (Ramtron Tested)\ Analog MUX Q
6N134 (2 total)
(3 total) ADG 706
MC100VELT22 ADG670
CMOS — diff LVPECL 8-bit A/D MC100LVEP111
(7 total) (Analog Devices Tested) (2 total)
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RS/RS Custom Hub

LV Regulator PZT222A '?:(;Eil_
2 total '
( ) Transistor AGASX32A

LVDS Receiver [ vDS Driver

DS26LS32 DS26LS31
(3 total) (5 total)
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Custom Hub

CMS HCAL RS/RS HUB

P
OoDREREE
CONNECT TO CCM_________——-—————_/

—
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h ———— £

[

HCALDCS, 06-Mar-2006, S.Kunori



> § RBX parameters

-

FNAL/JINR ( Sergueev)
« Hardware: custom hubs, CCM
« 3 main run modes (source,laser,beam)

e 132 RBX having ~ 100 bytes each (TTC
RX, pedestal, delay, HV, BV

 This gives 13.2 Kbytes per run mode
e Server/clients tested at H2/SX5
e Configuration tool, tester, debugger

HCALDCS, 06-Mar-2006, S.Kunori
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:-—‘- Configuration builder

U j'LEIu:usel
Open map Savemap  Save map bs Eopyzource  Save Souice Common map —
il 1 2 3 4 5 53 i 2 9 10 11 12 13 14 15F 18R 1EF 1ER
HBPK1|_95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 |
HBPhi2|_95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 |
HBPK3|_95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 |
HBPhi4|_95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 | 95 |
il Cell Cell2 Cell3 Cell4 Cell5 Cels Cell? Celld Celg Cell0  Cell1 Cell2 Cell3 Cell4 Cells Celle Cell? Cells
| Delay - |F'eu:|estal- + Downloadto REX ¢ Buildslzonly GG nu:ur'Eeru:ul [ 2 ] Selectedl & Al cells | Deselect all | et |
GIE delay walus [IE pedestal valus 5L3 files directory ;I
= C:\
o | f2] e laf slef 7] ol 2] e af sle] 2] ||e sermmer
(= delphi
8| 8| 10| 1| 12| 13| 14] 15| ¥ Delays [7) Fedestak = ALL CCM
""" ConfigE uilde
6] 17| o] o] o 2t 2 2| |y i | o || | R
ﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂl ﬁtestufmaptusls;l
Inc Delays I:u_l,ll Inz Peds by |2 3' B c: [system] 3 LI
Twr|l |2 |3 |4 |5 |6 [F (&8 [9 [10 |11 |12 |13 |14 [15F[15R[16F[1E6R[1 |2 |3 |4 |5 |6 |7 (&8 (39 |10 |11 |12 |13 |14 |15F|15R|16F [16R]1
PHIJT 11 (1 (1 (1 1 (1 (1 (1 (1 |1 1 1 {1 {1 {1 (1 (1 (2 |2 |2 (2 (2 |2 [2 [2 [2 |2 |2 |2 |2 |2 |2 |2 [2 |2 |3
Cily 9 9 9 9 9 3 |9 |9 3 9 3 8 9 9 %9 9 9 9 9 59 58 %9 19 9 9 9 9 9 |9
Pedl5 5 5 &5 &5 5 |5 |5 |5 5 & & & & &5 &5 5 5 & H H H §H 5§ 5 & &5 & & |5
[ | i
|Ma|:| file - C:13ergueesidelphijaLl CCMConfigBuildert 1.map i
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23 CCM Map Editor v1.00%,

= | Open | Save
IIEI o [system] ;I Iqq.map v 3D
[=CA |ee.ma§ v FitdT
[=> Sergueey
w Fikd2
= delphi W nap v
(= ALL CCM v Rih3
e M apEditor [ Etdd
{* Delay
i~ Pdstl

IE:'&S ergueeyhdelphitaLL CCMAMapE ditarsga.

o 1] 2] 3] 4] ] 6 7] o] o] o] 1] 2] 2] ] 5] ve] 7] x| ]
e 1 2] 2] 4] ] 6 7] o] o] o] 1] 2] 12| ] o] ve] 2] x| ]
s 1] 2] 2] 4] ] 6 7] o] o] o] o] 2] 12 ] o] ve] 2] x| ]
s 1] 2] 2] 4] 5] 6 7] o] o] o] 1] 2] 12 ] o] ve] 2] o] ]

4 4] Select ALL | UnSelect ALL| ‘

A
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6 Temp Sensors
2V, 21

CCM digitizes
*Read out through
RS links

*Available to
expert clients and
DCS via DIM for
status, trending
and alarms

V,l,Temperature monitor

| 1141842004 10:47:03 | < | > | Lirit, 10007 points from total 10001 points ¥ Marker an 92004 09:56:24 |
Y W

8 [m[ ]

[V tRM1 | tRM2 v tRM4 W ¥ tCCH

Temperatures

u T u u u u u u u u u u u u u u T u u u u u u T
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v WiV w2
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| i | 1 1 i 1 H | 1 1 1 1 | | i i 1 i i | | i
1 1 1 1 1 1 1 H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
------ e R e B e e e E RLE L L EET EETEECEEPET TEPES CEETE PEEEET BEEEE |
’ H H

5 H H
1 1 1 1 1 1 1 H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
------ e R e B e e e E RLE L L EET EETEECEEPET TEPES CEETE PEEEET BEEEE |
| | h | | | | H | | | | | | | h | | | | | | |

44 H
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Error code

T T T T T T T T T T T T T T T T T T
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Device nkr
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C VIS

2 Migration to PVSS

-

FNAL/JINR ( Sergueev)

e Define partitions (hierarchy)

« FSM tools (state definitions/transitions)
o Start development Jan ‘05

« HCAL dedicated integration Feb’05
 Functioning prototype by Jun ‘05

 Ready for the slice/magnet test in common
mode

HCALDCS, 06-Mar-2006, S.Kunori 17



Hardware Partitions
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Hardware Tree

e == - = 4% DEVICE_MODULE: CMS_HCAL {HCAL = 0]
#% ¥ision_1: Device Editor & Na o ] S Buslie =loix
Editing CMS HCAL HY Crate

DEVICE Edltor & Na\”gator @l HCAL:HCAL_HVCratesrtHBP_Crate1

Running Dn:l HCAL HY crate Back view
M| M2 M3 | M WS | ME

g ; : =5
[Hardware | Logical | FsM | olofololo|o
oo |ole|e|o
-HCAL: = ce
+AnalogDigital
+CAEMN —Add single module
-HCAL HCrates Add ALL | Add | 4
-HEM_Cratel
Tl 1 —Remaove single module—
M2 Remove ALL Remove ITiI
e | |
hid
5 | Gl |
(1]
-HEF Cratel
h1 4% DEVICE_MODULE: CMS_HCAL/HCAL_HVC 1 ] o5 |
M2 CMS HCAL HV Crate Status
mi HCAL:HCAL_HVCrates/HBP_Cratel
5 i Crate Status Waorking voltages—
11y povoon Q On Vee B
+HBP_CrEth Q Interlock off
+HBP_Cr3193 Q Error
+HEM_CratE1 LI —Crate Error byte
mm e s O kil
O WatchDog

a . O Bus Errar
I Na\flgamr mode o to Editar | Q AEPROM Erer Temperature 26.3

Q Overheating
Q OwerCurrent

Q Overvoltage

Cloze | O Power Failure
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Logical & FSM Partitions

By trigger sector @
S
HBEa,b,c - 120 degree trigger sectors @@G

IS - InfraStructure (source, laser, cooling..)

HCALDCS, 06-Mar-2006, S.Kunori 20



Device Editor & Navigator
Running nn:l HCAL

Hardwarel Logical : FSM
-HCAL:
-HCAL_DCS
-HEEa
-HBEmM
-HEM Wedgel
HBEa/HBMMAYedge1/REX
+HEM _VWedge?
+HEBEP
Start/Restart Al Stop Al |

Dikg DS WODE: pcuscms19.cern.ch|

I Mavigator mode o to Editor |

Cloze |

Logical/FSM

=1o) x|

15/062005 10:54.43

Device State
RBX rS
RBX Name HCAL:HCAL_RBXs/HEP_RBX1
Status 1
Response 4
QPLLY err 1
QPLLZ err 1
Va0 676
V65 385
tRM1 3585
tRM2 3434
tRM3 3283
tRM4 3283
toalb 3283 W
e 31.32 16 QDEUIEE MODULE: CMS_Hi HCAL_H¥Module.pnl HCAL:HCAL_HYCrates/HBP_Cratel/| = =]
N
CCM Nor 1 \ CMS HCAL HV Module HCAL:HCAL HVCratestHBP_Crate1/M1
Default command HEI Marm 7
. Module status byte —— - Channels status “HPDY HPDZ “HPD “HPD4
O Hv On
Messages O ititost Actualvoltage’¥ | 100.00 4000 | | 100.00 4000 | | 99.55 4004 | | 99.95 4000
= — Actual cument,us | 0000 0.000) | 0007 0000|0000 0000| | D000 0000
“oltage setting, | 100 4000 100 4000 100 4000 100 4000
O Cwervaoltage
BY value [100 [ 100 [ 100 [ 100
HY value | 2000 | 2000 [ 4000 | 4000
— Channels summary——
O HY On Hv On (] (] ] ] (] (] (] (]
O Ready Reardy [} [} ] ] | (] (] (]
O Ramping Up Ramping Up O O O O O O O O
O Rarmping Dn Ramping Dn O O O O (] O O O
O Bit3 Bit 3 [} [} ] m} O O O m}
O Owercurrent Cwercurrent O O O [m] m} O O O
O Overvoltage Cvervoltage O O O O (] O O O
O Zeroed Zeroed O O O O O O O O
Limits
B limit 204.75 E% current limit 7.52 uA HV limit 12456 % HY current limit  40.95 uA ‘
Ramp Up / Ramp Down speed
Actual—— Setting Hv ON HV OFF |
Ramplp speed HY, /s 8.00 8 Tl eEivEls
RampDn speed HY, W/s 5.00 9
Ramplp speed BY, W/fs E40.00 600
Set ramps
RampDn speed BY, W/fs E40.00 a12

HCALDCS, 06-Mar-2006, S.Kunori
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FNAL/JINR ( Sergueev )

Custom PS for HV+BV and
for HF PMTs (2 types of HV
module)

HO+HB+HE-108 RBXs, 18 HV
PS crates

eHF — 72 channels,2 HV PS
crates

*RS-485 communication
DIM Server/Client tested

*Monitoring exercised at H2

HV monitoring

e

Flerare ’D\Sagueev\de\phi\a\\ AV R e, . 0041006 BICN Skt || oo

Fonk e |0 ﬂ, Pok e A

Chrten e HED chane

[ise i ine
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Signals:
*Commands
LV status

‘HV status
‘FE status

‘Wait

‘Error detected
‘Load cmd

‘Off cmd

HCAL DCS states

*Wait < 10s
Finished
*Timed-out

‘Wait
Standby cmd

*Panic Error
-Severe Error
‘Error

‘Wait

‘Error detected
‘Off cmd
Standby cmd

HCALDCS, 06-Mar-2006, S.Kunori
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Error states

Signals:

--- without a command. Error from:
*On —trip detected
FE error Standby L oad sLoad — time-out or HV trip
LV trip - *Standby —LV/HV trip

HV trip N, ’ *EXit to:

Out of .
tolerance?

*Standby —trip & RBX not

loaded

1
1
1
|
1
1
1
\
|
\

*Off — severe error
*On —trip & RBX loaded

Automatic action - Off

Panic error

HCALDCS, 06-Mar-2006, S.Kunori
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Muons | |ECAL | | |HCAL T —0u- CMS
e Infrastructure
HB || HE | | HF | | HO HCAL (racks,

7 N\ infra- cooling, etc)

HE+ || HE- struct. \
=~ N -7 \

Wedgel | | Wedgel8 Laser PVSS Il + JCOP FW

=~
RM1 RM4 Source

_V | V | P::r::mc _ . .
I_HCAL,DCS, Oé-Maz-ZOO‘g,“S.‘lztjln:):iu commands ’ Slatus 25




Communications & Hardware
Status

Rocket ports: All delivered, install as needed.

Custom Hubs: All delivered, installed at HE-

LAN Cables: delay of CERN delivery
e RBX/CCM -done for HE-
e HV -Install as needed

« LV -CANbus + Interlock (use LAN cables) done for
HE-

Other: HE- only

« Patch panels in development

« RA source —controller to drives, cables installed.
 Laser —fibers installed

HCALDCS, 06-Mar-2006, S.Kunori
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Software Status

+ Jan 05 - replace C++ emulator with PVSS
* DIM communication with Run Control
+ RBX parameters (local config DB)
- RBX T,V
- HV
- Feb 05 - state definitions and dedicated HCAL integration
* Feb 05 - source driver DIM servers in C++
* Dec 04 - laser DIM servers in BC++
* Mar 05 - source control in PVSS (July)
* Apr 05 - laser control in PVSS (July)
* May 05 - LV control/monitor in PVSS (Nov)

»+ Jun 05 - HCAL DCS Integration with JCOP FW (HV, FE),
completed

HCALDCS, 06-Mar-2006, S.Kunori 27



Plans/lssues

Systems need exercising soon.

Debugging hardware and/or software?

How to run in partitioned mode?

Integration of components with new RC

HCALDCS, 06-Mar-2006, S.Kunori

28



	HCAL DCS
	HCAL Readout
	Configuration setting and read back by DCS
	HCAL Monitor by DCS
	Dataflow diagram
	HCAL DCS Architecture
	Communication Hardware
	HCAL infrastructure HW
	CCM structure
	Control Clock Monitor
	RS/RS Custom Hub
	Custom Hub
	 RBX parameters
	CCM configuring tool
	Map/Delay editing tool
	  V,I,Temperature monitor
	Migration to PVSS
	Hardware Partitions
	Hardware Tree
	Logical & FSM Partitions
	Logical/FSM
	HV monitoring
	HCAL DCS states
	Error states
	Common and partitioned modes
	Communications & Hardware Status
	Software Status
	Plans/Issues

